Introduction
The lifespan of people with Down syndrome is increasing and as a result clients are now more susceptible to age related health and cognitive changes (Hutchison, 1999) . In particular, people with Down syndrome have been found to be at an increased risk of developing Alzheimer's disease, with an increase in prevalence as they reach age 50 and above (Hutchison, 1999) . A number of studies have found that, while many people with Down syndrome aged over 40 show the neuropathological features of Alzheimer's disease, these are not always accompanied by signs of behavioural or clinical change (Devenny et al., 1996; Evenhuis, 1990) . As a result, many authors have highlighted the need for prospective, longitudinal studies as an essential aid to understanding the patterns of cognitive and behavioural decline associated with the onset of Alzheimer's disease.
A general pattern has begun to emerge, with the early stages of Alzheimer's disease being characterized by difficulties in carrying out day -to-day tasks, memory problems and disorientation. In the later stages individuals may become incontinent, immobile, totally dependent on others for care and susceptible to epilepsy (Lishman, 1998; McCarron, 1999; McKenzie et al., 1998) .Thus, while the initial sign of Alzheimer's disease in the general population is a change in cognitive skills, the first observable signs of a developing dementia in people with Down syndrome tends to be a reduction in adaptive skills. This change is also the most common factor triggering a referral to specialist health services (Janicki and Dalton, 1993) .
For some clients with a more limited repertoire of skills, such changes may go unnoticed until a much later stage in the disease. Clinicians and researchers alike, therefore, continue to search for tools that will pick up the earliest indicators of the onset of the disease. This would facilitate early and appropriate service planning to meet the changing needs of the client, although Zimbleman and Wilson (2000) highlight some of the ethical issues related to direct client testing.
One indirect assessment measure of adaptive behaviour is the Vineland Adaptive Behaviour Scales (Sparrow et al., 1984) .This assessment is reported to be able to assess the personal and coping skills of the individual from birth to adulthood and it has norms for people with a learning disability. It has two formats, a survey form with 297 items, which provides a general assessment of adaptive behaviour, and an expanded form. The latter tool has 577 items and provides a more detailed and comprehensive assessment. The Vineland scales are commonly used in learning disability services (Burt et al., 1998) and are reported to have good psychometric properties (Sparrow et al., 1984) .The assessment has been used in a number of studies examining the relationship between Down syndrome and Alzheimer's disease (Aylward et al., 1995; Burt et al., 1992; Cooper, 1997; Crayton et al., 1998; Hon et al., 1998) and it has been recommended as an assessment tool in good practice guidelines developed by Aylward et al. (1995) .
One potential difficulty with the use of the Vineland scales in identifying subtle changes in behaviour which may indicate the onset of Alzheimer's disease relates to the scoring method.
The manual outlines a basal rule whereby, if a client achieves a maximum score on two consecutive item clusters, all items prior to them are also assigned maximum points. This may result in an individual being given credit for some skills which he or she may not possess. Subsequent identified changes in skills may not be based on an accurate baseline assessment. Many of the previous studies highlighted above, which have used the Vineland scales as a means of determining behavioural change due to Alzheimer's disease, have not outlined the scoring method used. It must therefore be assumed that the assessment has been scored according to the basal rule outlined in the manual. This raises the possibility that the actual abilities of the client are not always being accurately measured.
The present study aimed to explore this possibility by comparing two methods of using the Vineland Adaptive Behaviour Scales with clients with Down syndrome who were at risk of developing Alzheimer's disease. The first method was to use the Vineland scales as the basis of a semi -structured interview during which all identified skills of the client were noted. The second method was to score the assessment according to the basal rule outlined above. Here a client achieving a maximum score on two consecutive item clusters would be given credit for all items preceding them, irrespective of whether they have the skill or not. It was hypothesized that, if the Vineland Adaptive Behaviour Scales scoring method was valid for the use of identifying behavioural decline due to Alzheimer's disease, then:
1. The group meeting the criteria for 'probable Alzheimer's disease' (Aylward et al., 1995) , as identified by sustained behavioural decline reported by staff in relation to the client's actual skills (method 1),would show a decline in Vineland scores in that same area when the assessment was scored according to the manual (method 2).
2. The group who did not meet any of the criteria for Alzheimer's disease, i.e. no evidence of behavioural or cognitive decline as reported by staff (method 1), would show no change or an increase on their Vineland scores (method 2).
Method

Participants
Forty-four clients with Down syndrome participated, as part of a larger clinical pathway screening for Alzheimer's disease (McKenzie et al., 2000) . All of the clients were followed up for at least 2 years, with some clients being followed up for up to 5 years. Twenty-three clients were found to show a sustained decline in at least one area of their adaptive behaviour over at least 1 year, as measured by the Vineland Adaptive Behaviour Scales. The mean age of this group was 52.4 years (SD = 7.14); 10 were male and 23 were female. Twenty-one showed no decline in adaptive skills; of these, eight were male and 13 were female. The mean age of this group was 43.5 years (SD = 6.13). All clients were offered a health screen to identify and treat any medical cause for the deterioration other than Alzheimer's disease.
Measures:
Adaptive behaviour This was measured using the Vineland Adaptive Behaviour Scales (Sparrow et al., 1984) as outlined above. The assessment relies on carer reports of client functioning in the following domains: communication (receptive, expressive and written), daily living skills (personal, domestic and community skills), socialization (interpersonal relationships, leisure and coping skills), motor skills (gross and fine skills) and maladaptive behaviour (part 1, part 2 and total). The assessment was used in two ways:
• Method 1: as a semi-structured interview where the client's actual skills were identified.
• Method 2: using the basal rule as outlined in the scoring manual.
Procedure
Following a referral, information was obtained using the measure outlined above. Clients were then followed up every 12 months. Referrals were also made for a health screen and for follow-up medical treatment of identified problems. Clients were assigned to either a 'deterioration' or a 'no deterioration' group, depending on the outcome of the Vineland Adaptive Behaviour Scales assessment (method 1). As clients were followed up over differing periods, and as deterioration in functional skills occurred at different periods, the present study adopted as baseline the first assessment prior to which deterioration was detected. This referred to those clients who showed a consistent decline in functional skills, as measured on the Vineland Adaptive Behaviour Scales (method 1) over at least a 2 year period (deteriorating group). Comparisons were then made between the following Vineland scores using method 2: baseline and 12 months, baseline and 24 months, and 12 and 24 months. Equivalent comparisons were also made for the non-deteriorating group, who showed no behavioural decline over at least a 2 year period.
Results
Deterioration group
Assessment method 1: Table 1 illustrates the areas of behavioural deterioration between baseline and 12 months and between 12 and 24 months for the 'deterioration' group identified using assessment method 1. Assessment method 2: A series of Wilcoxon signed ranks tests was used to determine those domains for which a significant decline in scores was found for the 'deterioration' group using the Vineland manual scoring method (method 2). Table 2 illustrates the domains for which a significant reduction in scores was found. A significant increase in scores was also found for maladaptive scores (part 1) between baseline and 12 months (Z = -2.434, p < 0.05) and between baseline and 24 months (Z = -1.811, p < 0.05), and for total maladaptive scores between 12 and 24 months (Z = -2.06, p < 0.05).
No deterioration group
A series of Wilcoxon signed ranks tests found only one significant difference in scores for the group who showed no behavioural deterioration, using scoring method 2.This was in the personal skills domain (Z = 1.769, p < 0.05). Scores were found to decrease between 12 months and 24 months on this domain.
Discussion
The present study aimed to determine if the use of the basal scoring rule outlined in the Vineland Adaptive Behaviour Scales manual (Sparrow et al., 1984) would invalidate the use of the tool as a measure of behavioural change in those clients with Down syndrome at risk of developing Alzheimer's disease. It was hypothesized that the measure, if valid, would pick up a significant reduction in scores for those clients showing cognitive and behavioural decline consistent with a diagnosis of 'probable Alzheimer's disease' in the same areas reported by staff when the tool was used to identify all of the client's skills. It was also hypothesized that the tool would show no change or an increase in scores for clients who showed no deterioration, according to staff reports of actual client skills.
In terms of staff reports, behavioural decline was consistently reported for over half of the clients in all areas with the exception of motor skills and community skills. McKenzie et al. (1998) found, for a group of clients with Down syndrome living in a hospital setting, that the initial phase of Alzheimer's disease was marked by some degree of disorientation, a decline in self-care skills, increased overall dependency on others and reduced communication and interaction with others. In the later stages, there was increased disorientation, an almost total decline in self-care skills and passivity. The results of the present study would appear to be consistent with these findings and those of previous researchers (Rasmussen and Sobsey, 1994) .
When the Vineland scales were scored according to the basal rule a number of domains also showed a significant decline. These included a consistent decline in receptive communication, community and personal skills between baseline and 24 months. A decline was also found in leisure skills between baseline and 12 months; however, this decline was not sustained at 24 months. Similarly, a decline was found in relation to domestic skills between 12 and 24 months but not between baseline and 12 or 24 months. This would initially suggest that the skills measured in this domain are not affected until the later stages of Alzheimer's disease. However, when examining staff reports according to method 1, 57 percent of the group were reported as showing some decline in this area between baseline and 12 month follow-up. The most common areas were reduced motivation to carry out domestic tasks, the need for increased prompting, and difficulty using the washing machine. This may suggest that scoring the Vineland according to the manual may not always be able to pick up more subtle changes in behaviour, such as degrees of change.
The study also found a significant increase in challenging behaviours, as measured by the 'maladaptive behaviour' domain scores. These increases were sustained from baseline to 24 months. The most common change was an increase in verbal and/or physical aggression. This is of concern, as previous research has indicated that aggression can lead to the breakdown of family and community placements (Attwood and Joachim, 1994; Tausig, 1985) .
The domains in which a significant reduction in scores was found were broadly consistent with those identified by staff when the Vineland was used purely as a semi-structured interview. However, as noted above, some areas were identified where changes were not readily picked up by scoring method 2.These included more subtle changes, for example where a client who had previously needed some prompting or assistance to complete a task now needed even more help. While these subtle changes in degree can easily be identified in staff reports, they may be missed when the scoring procedures are applied. One example was in relation to the communication domain. While a significant reduction in scores was found for receptive communication, this was not the case for the expressive communication domain.
Despite this, eight clients (35 percent) were reported as having a reduced vocabulary, particularly in relation to asking questions. Such potentially important early signs may be missed if there is a reliance on scores alone. Similarly, in relation to socialization, while staff reported that five clients had increasing difficulty with their emotional control, e.g. increased tearfulness or anger, no significant change in scores was found on the coping skills subdomain. These differences cannot be attributed to a lack of reliability in staff reports, as the same staff reports are simply being used in two different ways. This would suggest that, in some cases, using the basal scoring method for the Vineland may lead to subtle behavioural changes being missed.
Broadly, however, using the scoring method for the Vineland still identified significant reductions in scores for clients who met the criteria for 'probable Alzheimer's disease'.
However, it was also hypothesized that, for those clients who were not reported as deteriorating, scoring the Vineland would result in no significant changes or an increase in scores. In fact, a significant decrease was found for this group in respect of their personal skills, between 12 and 24 months. This result is puzzling, and may have a number of possible explanations.
It may be that the result is due to the basal scoring method used. For example, it would only require an individual to no longer be able to do one item within a cluster to shift the basal lower. This would mean that all items which were previously given maximum scores now had to be scored according to whether the individual actually had the skill in his or her repertoire or not. If maximum scores had been assigned to skills the client did not have, this would lead to a reduction in scores over time and an apparent decline in skills where none existed. In fact, while only one result was found to be significantly lower, in all but the written communication domain, overall scores were found to be lower for the nondeterioration group between baseline and 24 months.
Another alternative explanation is that the results are due to a natural fluctuation in the individual's skills. If this were the case, however, it would be expected that these fluctuations would be picked up using assessment method 1 where the client's actual skills are recorded, particularly as both methods of using the assessment tool are based on the same information from the same informant, but simply utilized in a different manner. A third possible explanation could be that the 'non-deterioration' group are in fact themselves undergoing the beginning of a dementing process, and the reduction in their Vineland scores reflects this early process. This is unlikely, however, as again it would be expected that such deterioration would be apparent from staff reports of the client's actual skills.
In conclusion, one possible implication of the study is that researchers and clinicians need to be aware of the impact that scoring the Vineland according to the manual may have when the assessment is used to determine behavioural decline over time in adults with Down syndrome at risk of developing Alzheimer's disease. It may be more prudent to examine clients' actual skills. An alternative may be to score the Vineland without applying the basal rule and to note any subtle changes which are not directly covered by the questions, e.g. in relation to degree of change separately. Similarly, researchers may wish to be explicit about the way in which they scored and utilized the information from the Vineland to help to build a clearer picture of whether changes are due to a dementing process or simply to the scoring method employed in the study. 
